All proteins were expressed in E. coli overexpression vectors in which the encoding genes are the native genes without added tags. B. subtilis PriA, DnaD, DnaB, DnaI, DnaC helicase, DnaG primase, DnaE, PolC, τ, δ, δ', β and SSB were purified as described (30). G40P was purified using pCB367 plasmid (25). pCB367 is a pQE-11 (Qiagen) derivative containing wild-type gene 40 and the gene 39 carrying a hexahistidine tag on its N-terminus, which allows the affinity purification of the native G40P. His 6 -G39P stabilizes G40P and forms a complex with it only in the presence of ATP. Hence, in the presence of ATP, the co-expressed His 6 -G39P-G40P complex is retained in a Ni-NTA column. Cells were grown at 37 ºC to an OD 560 = 0.8, induced with 2 mM IPTG for 2 h, and harvested and stored at -20 ºC. Five g of cells were suspended in 25 ml buffer A [50 mM sodium phosphate (pH 7.5), 10% (v/v) glycerol, 1
mM MgCl 2 , 0.1 mM ATP, 1 mM b-mercaptoethanol, 300 mM NaCl], lysed by sonication and centrifuged at 18,000 rpm in an SS-34 rotor for 45 min. The supernatant carrying G40P and G39P was brought to a concentration of 20 mM imidazole and loaded onto a Ni-NTA column (2 ml) equilibrated in buffer A carrying 300 mM NaCl and 20 mM imidazole. A gradient of fifty column volumes of buffer A containing 20-500 mM imidazole and in the absence of ATP was applied and the last fractions, which contained G40P enriched with respect to G39P, were pooled and dialyzed against buffer B [50 mM Tris HCl (pH7.5), 10% (v/v) glycerol, 1mM MgCl 2 , 50mM NaCl, 1mM bmercaptoethanol] to be then loaded onto a Q-sepharose column. A linear gradient from 50 mM to 500 mM NaCl was applied and fractions enriched in G40P protein were pooled and loaded again onto a new Ni-NTA column (0.5 ml) in which the rest of the G39P forming a complex with G40P was retained. The flow-through containing pure G40P was dialyzed against buffer B and loaded onto a Q-sepharose column (0.5 ml) to elute 1 mg of G40P in the storage buffer [50 mM Tris HCl (pH 7.5), 50% (v/v) glycerol, 1 mM MgCl 2 , 500 mM NaCl, 1 mM β-mercaptoethanol]. His 6 -G39P was discarded because the His-tag affected the activity of the protein. To purify untagged G39P, plasmid pBT318 (17) was transformed into E. coli BL21(DE3)/pLysS, and cells were induced with 2 mM IPTG for 2 h, harvested and stored at -20 ºC. A total of 7.5 g of cells were suspended in 37.5 ml buffer C [50 mM Tris HCl (pH 7.5), 10% (v/v) glycerol, 1 mM dithiothreitol] containing 250 mM NaCl, lysed by sonication and centrifuged at 18,000 rpm in an SS-34 rotor for 30 min. Polyethylenimine (10% v/v, pH 7.5) was slowly added to the supernatant containing G39P to a final concentration of 0.25% (A 260 = 120). The DNA and certain contaminating proteins were pelleted by centrifugation (12,000 rpm in an SS-34 rotor, 10 min) and the pellet was discarded.
Then proteins of the supernatant were precipitated by addition of solid ammonium sulfate to a final concentration of 80% saturation. The pellet containing G39P was resuspended in buffer C without salt and dialyzed against buffer C with 10 mM NaCl to be then loaded onto a Q-Sepharose column (2 ml). The protein eluted from the column in the 25 mM and 50 mM washes. These fractions were pooled and brought to 1.2 M ammonium sulfate to be then loaded onto a phenyl-Sepharose column. Serial washings of ten column volumes with buffer C and decreasing concentrations of ammonium sulfate from 1.2 to 0 were applied (1.2, 1, 0.8, 0.6, 0.4, 0.2 and 0 M ammonium sulfate) and the pure protein eluted in the 0.4 M and 0.2 M washing steps. Both fractions containing G39P were pooled and dialyzed against buffer B with 10 mM NaCl. A small Q-sepharose column (0.5 ml) was used to concentrate and elute 3 mg of G39P in the storage buffer (50 mM Tris HCl (pH 7.5), 50% (v/v) glycerol, 150 mM NaCl, 1 mM dithiothreitol).
G38P was purified from E. coli BL21(DE3)/pLysS cells carrying the plasmid pBT320 as described (17). G36P was purified from E. coli BL21(DE3)/pLysS cells carrying the pCB596 plasmid. Plasmid pCB596 is a pET-3a (Novagen) derivative where gene 36 was cloned into the NdeI and BamHI restriction sites. Cells were grown to an OD 560 = 0.8 at 37 ºC, 2 mM IPTG was added, and after 120 min cells were harvested by centrifugation and stored at -20 ºC. Five g of cells were resuspended in 25 ml buffer D [50 mM Tris HCl (pH 7.5), 1 mM dithiothreitol, 15% (v/v) glycerol] containing 150 mM NaCl. Lysis was accomplished by sonication and cell debris was removed by centrifugation (18,000 rpm in an SS-34 rotor, 30 min). DNA and G36P
were precipitated from the supernatant by addition of polyethylenimine (final concentration 0.25% v/v with A 260 = 120) and centrifugation at 12,000 rpm in an SS-34 rotor for 10 min at 4 ºC. The protein was solubilized from the pellet in 25 ml buffer D containing 300 mM NaCl, and then precipitated by addition of ammonium sulfate to 30% saturation. Protein was redissolved in 25 ml of buffer D containing 300 mM NaCl and reprecipitated with 30% ammonium sulfate, rendering the protein almost pure. The pellet was resuspended in 25 ml buffer D containing 50 mM NaCl and extensively dialyzed. After dialysis, the sample was loaded onto a 1 ml Q-Sepharose column equilibrated with the same buffer. Serial washings of increasing concentrations of NaCl in ten column volumes were applied to the column and the pure protein eluted in the 150 and 200 mM NaCl washings steps. The pure protein was concentrated in another QSepharose column and eluted in a single step with buffer D containing 500 mM NaCl.
The G36P protein was dialyzed against storage buffer [50 mM Tris HCl (pH 7.5), 1 mM dithiothreitol, 50% (v/v) glycerol, 300 mM NaCl] and stored at -20 °C. The identity of the protein and the absence of E. coli SSB in the preparation were confirmed by MALDI-TOF. Plasmid pCB596 was used as a template to generate G36P variants lacking the last 9, 15 or 21 C-terminal residues that were purified following a protocol similar to the used for the wild type protein. The protein concentration was determined in all cases as previously described by measuring the absorbance of the peptide bond (56).
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